where PI is the whole tissue volume receiving the prescribed dose, TV is volume of PTV y TV PI is the target volume within the prescribed isodose volume. A perfect plan would have TV PI = TV = PI and yield a CI Paddick of 1.0. Irradiated volume of normal tissue and dose gradient were analyzed by comparing the Paddick's gradient index (PGI) defined as where V 50%PI is the volume irradiated at 50% of the prescribed dose. The homogeneity index (HI) describes the dose uniformity within a target volume. Two definitions of HI were used: the definition suggested by ICRU Report 81 and the definition reported in the MONACO planning system.
An HI ICRU81 of 0 y HI MONACO of 1 indicates that the absorbed-dose distribution is almost homogeneous. Table 1 summarizes the result of each index (mean ± standard deviation (SD)). VMAT plans had a better conformity (p < 0.001) and produced the best dose homogeneity compared with 3DCRT plans ( p< 0.01 for HI ICRU81 and p < 0.001 for HI MONACO ) In addition, the volumes of normal tissues irradiated with a moderate dose (50% of the prescribed isodoses) were slightly lower in VMAT plan (p < 0.001)
Results:

3DCRT
VMAT Purpose/Objective: The aim of this study was to evaluate and compare the Volumetric Modulated Arc Therapy (VMAT) and the Dynamic Conformal Arc (DCA) techniques for the treatment of brain metastasis and their influence on the absorbed dose by the healthy brain tissue (HBT). Materials and Methods: Fourteen patients with one or two brain metastasis were treated using a Monacotreatment planning system with Monte Carlo Algorithm (version 3.30.01), using 6MV photon beams generated from Elekta Synergy Beam Modulator Linac. 10 patients (71 %) had one target. VMAT and DCA treatment plans were created for every patient using a single isocenter and multi-arc noncoplanar technique. The prescription doses ranged from 12-22 Gy in a single fraction. All planning objectives for PTV and organs at risk (OAR) were in accordance to those used in QUANTEC protocol for a single dose of radiation. Each plan was normalized to deliver 100% of the prescription dose to 100% of the target volume.
In each patient PTV, OAR and HBT were contoured in order to evaluate the received doses. Treatment plans were compared to know the biological equivalent doses (BED) received in the HBT: V(5 BED Gy) and V(10 BED Gy). Conformity Index (CI RTOG ), Homogeneity Index (HI RTOG ), the maximum absorbed doses to OAR, the numbers of arcs, total monitor units (MU) and delivery treatment time (DTT) were also compared. Results: V(5 BED Gy) and V(10 BED Gy) were lower for VMAT compared with DCA plan (difference of 20.5%, p<0.001 and 20%, p<0.005 respectively). There were no significant differences between both techniques for OAR sparing (p>0.1). VMAT plans showed a lower mean CI RTOG and HI RTOG compared with the DCA plans (difference of 37.1%, p<0.001 and 3.5%, p<0.001 respectively). The numbers of arcs were also lower in VMAT plans compared with DCA plans. Although mean MU per fraction was higher for VMAT (an increase of 35%, p<0.001), the mean DTT using VMAT was slightly shorter than using DCA (2.2 min on average for 12 Gy prescription), (Table1). Interfractional organ motion, patient positioning errors and changes in the size of the rectum and bladder can have deleterious clinical consequences during prostate radiotherapy, and repositioning of the patient does not take into account all of these errors. The fast development of Image Guided Radiotherapy (IGRT) technology, such as cone-beam CT (CBCT), and more advanced treatment delivery such as Intensity Modulated Radiotherapy (IMRT), where a highly conformal dose distribution is used, has enhanced the need for Adaptive Radiotherapy (ART) where the initial plan is adapted based on the current patient geometry. At present, it is still a challenging task to accurately delineate the tumour and organs and calculate the dose using CBCT images directly, due to the sub-optimal cone-beam geometry, which results in more noise and image artefacts, thus limiting the use of such a technology for ART. Objective: The aim of this study is to utilise CBCT images taken during prostate radiotherapy treatment to assess the dose being delivered and to determine ways to quickly and safely adapt the treatment to take account for any changes. Materials and Methods: Hounsfield units (HU) of CBCT images were converted into electron density and then into HUs used by the clinical CT system, and then imported into the treatment planning system (Oncentra Masterplan, OMP). This step involved segmenting CBCT CT numbers into different discrete bins (i.e. air, bone, water, etc.) in a Solid Water, Multiblock phantom and a prostate cancer patient with a metallic prosthetic hip replacement. The CBCT images of the Multiblock phantom were segmented into two bins (water and bone) generating new images while the CBCT images of the patient, which were taken four days after the initial treatment delivery, were segmented into a four, five, six, seven and eight bins image series. These bins represent air, lung, adipose tissue, water, soft tissue, cartilage tissue, bone and metal implants. For the phantom case, a conventional prostate plan (field-in-field) was performed on conventional CT, CBCT and processed images. For the patient case, an IMRT plan was performed on CT, CBCT and processed images. The impact of the calculation of dose distribution on processed images was then investigated using both a Monte Carlo model (EGSnrc) and OMP algorithms (Pencil-beam and Collapsed Cone). Monte Carlo modelling provides high-quality plans and examines ways to overcome the limitations of CBCT data to improve the utilization of this technology for ART. High Performance Computing (HPC) was used to speed up MC dose calculations. Finally, the Computational Environment for Radiotherapy Research (CERR) was used to compare the MC and OMP dose calculations, using DVHs and dose profiles. Results: The difference between CBCT and CT plans was significant as expected when CBCT images are used directly for dose calculation. This is due to scatter and beam hardening resulting in an increased amount of image artifacts with lower signal-to-noise ratio. The processed plans agreed with the planning CT plan better than the CBCT plan even though there was a difference, due to the specified values of HU, where the image is segmented based on large changes in gradient. This difference between CT and processed plans decreased as the number of bins increased i.e. decreased by 0.5% going from 7 to 8 bins CT ramp compared with CT but it required almost double calculation time. Conclusions: The density override technique provides an attractive method for dose calculation on CBCT images for a homogenous medium such as pelvis region. For heterogenous medium, much care must be taken as there is a larger variation in electron density. Such a technique should be robust against CBCT artifacts and can be easily implemented in clinical practice for ART purposes.
EP-1429
Dosimetric impact of Acuros XB Dose Calculation Algorithm on lung SBRT treatments C. Munoz Montplet 1 , S. Agramunt Chaler 1 , D. Jurado Bruggeman 1 , I. Romera Martínez 1 , E. Oliva 2 , R. Fuentes 2 , A. Roselló 2 , C. Auñón 2 1 Institut Català d 'Oncologia, Medical Physics, Girona, Spain 2 Institut Català d'Oncologia, Radiation Oncology, Girona, Spain Purpose/Objective: The purpose of this study is to assess the dosimetric impact of Acuros XB dose calculation algorithm (AXB), in comparisons with Anisotropic Analytical Algorithm (AAA) calculations, in dose prescription and dose-volume reporting to the PTV and OAR of lung SBRT treatments. Reporting of dose-to-medium (D m ) versus dose-to-water (D w ) is also discussed. Materials and Methods: Eighteen T1 or T2, N0 non small cell lung cancer patients treated with SBRT in our institution were randomly selected. ITV was defined as the 4DCT maximum intensity projection of the tumour. ITV-to-PTV margins were 0.5 cm. Prescribed dose was 60 Gy in 5 or 8 fractions. Plans were created for 6 MV photon beam using seven or more non-coplanar fields in Eclipse TPS. Dose calculations were performed with AAA (D w ) and AXB (D w and
